The endothelium inhibits activation by calcium of vascular neurotransmission.
The role of calcium in the inhibition by the endothelium of adrenergic neurotransmission was studied in isolated rabbit carotid artery. Contractions induced by transmural electrical field stimulation (0.5-8 Hz), norepinephrine (10(-8)-3 X 10(-5) M), potassium depolarization (15-30 mM), or by readdition of calcium (0.15-2.4 mM) to a calcium-free medium containing potassium (15 mM) were significantly smaller in rings with compared with rings without endothelium. The voltage-dependent calcium channel activator, BAY K 8644 (10(-6) M), increased contractions to all contractile stimuli in rings with more than in rings without endothelium and thereby abolished the inhibitory influence of the endothelium. The inhibition of neurogenic contractions by the endothelium was also, in part, prejunctional, as indicated by decreased overflow of endogenous norepinephrine from superfused segments with compared with segments without endothelium evoked by electrical stimulation (2 Hz) or by reinfusion of calcium (2.5 mM) to calcium-free medium containing potassium (80 mM). BAY K 8644 (10(-6) M) enhanced the overflow of norepinephrine evoked by electrical stimulation or calcium from segments with more than from segments without endothelium and abolished the difference. Thus the endothelium inhibits activation by extracellular calcium of adrenergic nerves and vascular smooth muscle. The action of the endothelium is overcome by BAY K 8644, suggesting that voltage-dependent calcium channels are important in the inhibitory role of the endothelium in both adrenergic nerves and smooth muscle cells.